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What is the Neutron “Ship Effect”

* The “ship effect” is the increase in the neutron
background generated by cosmic rays near large
masses of metal, such as ships or bridges

* High-energy cosmic-ray neutrons hit iron nuclei and
excite them, releasing many fission-energy neutrons

* Ship effect neutrons can cause nuisance alarms that
interfere with detection and identification of hidden
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nuclear materials in such locations

Instruments Used

Multisphere Neutron Spectrometer
(Bonner Spheres)

Set of spherical moderators of
different sizes surrounding
slow-neutron detectors

EML amplifier

Re sponse (CountsCM? neutron')

Goals

* Understand the cosmic ray induced
background neutron spectrum and
how large masses of metal change it

* Database of expected change in
background count rates for specific
neutron detectors on/in/near ships,
buildings, bridges

Preliminary Data

Response Functions of EML
Extended-Energy Multisphere
Neutron Spectrometer
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Spectrometer Packed for
Transport

USNS Mendonca

Length: 950 feet
Beam: 106 feet
Draft: 34 feet
Displace ment: 62,069 long tons

Early Results Show:
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USS Barry Display Ship
in Washington Navy Yard
 Length: 419 feet L
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EML Spectrometer on Mendonca A Deck
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